[Establishment of an ErbB3- and ErbB4-specific ligand screening system, and a screen of neuregulin-1 mutants].
Neuregulin-1 (NRG1), now in a phase II clinical trial, has beneficial effects on heart failure patients through the activation of ErbB2/ErbB4 receptor pair. To decrease the side effect of NRG1 on activating ErbB3, a mutation screen was carried out to get NRG1 mutants, which have more specific binding to ErbB2/ErbB4 receptor pair. Two CHO stable cell lines were constructed, which express ErbB2/ErbB3 or ErbB2/ErbB4 receptor pair, respectively. The ErbB2/ErbB4 cell line showed similar characteristics in ligand-binding activity and the activation of downstream signaling molecules, such as the AKT and PI3K to the primary neonatal rat ventricular myocytes (NRVM), which endogenously expresses ErbB2/ErbB4. Both cell lines have good dose-response. Thirty-one NRG1 mutants were successfully expressed in Escherichia coli and purified. Their ability to stimulate the downstream signaling was measured by detecting AKT phosphorylation. Some mutants showed more specific activation activity in ErbB2/ErbB4 cells. Further study on five of these mutants demonstrated that the change of the activation activity is associated with that of their binding activities to ErbB2/ErbB4 and ErbB2/ErbB3. Four of the candidates are more specific ligands for ErbB2/ErbB4 activation, and thus may serve as more potent drug candidates for heart failure.